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(71) We, VICKERS LIMITED, a 
British Company of Vickers House, 
Millbank Tower, Millbank, London SW1 
4RP, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

This invention relates to radiation- 
sensitive member suitable for use in the 
production of lithographic printing plates. 

Such radiation-sensitive member consist 
of a substrate usually of aluminium which 
may be grained and/or anodised, or of zinc, 
magnesium, copper or steel or a 
combination such as a bimetal or laminate, 
and a layer of radiation-sensitive material 
deposited on the substrate. 

Image-wise exposing the radiation- 
sensitive layer to actinic radiation through a 
transparency causes the solubility of the 
radiation-struck areas to change relative to 
that of the areas which have not been struck 
by radiation. By treating the image-wise 
exposed member with a suitable develop, 
the more soluble of the areas can be 
removed to reveal the underlying substrate 
and leave an image on the substrate 
constituted by the less soluble areas. The 
areas of the substrate revealed on 
development constitute the non-image 
areas. 

The type of radiation-sensitive materials 
known as photopolymer materials become 
less soluble after exposure to radiation and 
therefore a negative transparency is used in 
the exposure. In this case it is the non- 
radiation struck areas which are removed 
by development and the radiation struck 
areas which remain on the substrate to form 
the image. Other materials which behave 
similarly are well known, e.g. the diazo 
resins, chromium sensitised colloids, 
diazonium or azide sensitised resins or 
polymers bearing such groups. Members 
having a radiation-sensitive layer based on 
such materials are known as negative- 
working. 



Radiation-sensitive materials such as 
those based on orthoquinone diazides 
become more soluble after exposure to 
radiation and therefore a positive trans- 
parency is used in the exposure. In this case 
is is the radiation-struck areas which are 
removed by development and the non- 
radiation struck areas which remain on the 
substrate to "form the image. "Members 
having such radiation-sensitive layers are 
known as positive-working. 

The life, in terms of the number of copies 
it can produce, of a printing plate can often 
be increased by heating ("burning-in") the 
image areas, provided of course, that the 
material of the image areas is suitable and 
"burning-in" is a well established practice 
in the art of producing lithographic printing 
plates from radiation-sensitive members. An 
early disclosure of the burning-in of images 
based on napthoquinone diazides is 
contained in British Patent Specification 
699412. In accordance with the teachings in 
this patent specification, a radiation- 
sensitive plate including a layer of 
naphthoquinone diazide is image-wise 
exposed, developed with an alkaline 
solution to selectively remove those areas of 
the layer which were struck by radiation 
during the exposure, and then placed in an 
oven to heat the image constituted by those 
areas of the layer which were not struck by 
radiation. Subsequently, it is necessary to 
treat the plate with an alkaline solution 
again in ordef to remove contaminating 
residues from the plate and make the plate 
ready for printing. 

In many cases, the image areas to be 
heated may be reinforced by incorporating 
reinforcing material in the radiation- 
sensitive layer and/or by applying the 
reinforcing material to the image areas after 
development as a reinforcing lacquer. 
Novolak resins and/or resol resins are 
commonly used as reinforcing material. 
However, as disclosed in British Patent 
Specification No. 1,154,749, heating at a 
temperature sufficient to harden resin- 
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reinforced image areas causes those areas 
of the substrate revealed n development to 
be at least partially covered with a 
contaminating layer which is ink-accepting 
and which would, therefore, cause 
scumming and yield a soiled background 
during printing. This layer must therefore 
be removed before printing is started and 
this is achieved in accordance with British 
Patent Specification No. 1,154,749 by 
treating the plate with aqueous alkaline 
solution. 

The contaminating layer produced on 
heating is not, as a rule, discernible to the 
naked eye and it is difficult to be sure that 
all the contamination has been removed. 
Moreover, when the substrate surface is 
porous^ as is the case when the substrate is 
anodised aluminium, the contamination 
may be present in the pores. Whilst such 
contamination would probably not cause 
scumming immediately, it could cause 
scumming during a long printing run as the 
substrate surface is abraded away. Further, 
the necessity of having to effectively re- 
develop the plates after heating in order to 
remove the contaminating layer is 
inconvenient in that this means tnat the 
plates have to be returned to the plate- 
making room after they have been removed 
from the oven. 

Because of these disadvantages of 
conventional "burning-in" procedures, we 
have carried out investigations into the 
source of the contamination with a view to 
preventing the same occuring. It has been 
found that the contamination apparently 
arises as a result of some component of the 
image material subliming from the image 
areas during heating and subsequently 
being deposited on areas of the substrate 
revealed on development. Even plates 
which include no material which could give 
rise to the contaminating material have 
been found to become contaminated by 
deposition thereon of contaminating 
material already deposited on the internal 
surfaces of the burning-in oven as a result of 
previous use of the oven for burning-in. The 
component giving rise to the contamination 
may emanate from the radiation sensitive 
material of the layer or from a novolak or 
other resin the layer or it may be an 
impurity e.g. a phenol present in the layer. 

According to the present invention there 
is provided a method of processing a 
radiation-sensitive member which 
comprises a substrate coated with a 
radiation-sensitive layer, which method 
comprises 

(i) image-wise exposing the layer to 
radiation so that the layer includes radiation 
struck areas and non-radiation struck areas 
of differing solubility, 

(ii) developing the image-wise exposed 



layer to selectively remove the more soluble 
of the areas and reveal the substrate 
underlying these areas, 

(iii) treating the member to provide a 
water soluble layer on the revealed 
substrate to prevent contaminants from 
contacting the revealed substrate, 

(iv) heating the less soluble of the areas 
remaining on the substrate after 
development, and 

(v) removing the water soluble layer. 
Whilst the invention relates mainly to the 

processing of radiation-sensitive members 
to form lithographic printing plates, it is 
also applicable to the processing of 
radiation-sensitive members in the 
preparation of printed circuits and 
integrated circuits and similar products 
where the radiation-sensitive material is 
ultimately used as a photoresist which needs 
to be heated before an etching step is 
undertaken and where the presence of the 
contamination could interfere with the 
etching. 

In a particularly preferred embodiment the 
water soluble layer is a layer of a water soluble 
salt produced by treating the member with an 
aqueous solution of the salt. . The salt may 
be, for example,, a sodium dodecyl phenoxy 
benzene disulphonate, a sodium salt of 
alkylated naphthalene sulphonic acid, a 
disodium salt of methylene dinaphthalene 
sulphonic acid, a sodium dodecyl benzene 
sulphonate, a sodium salt of sulphonated 
alkyldiphenyl oxide or lithium nitrate. 

Generally, the water soluble layer should 
be such that it does not volatilise at the 
heating temperature and is selected 
according to the nature of the substrate, the 
nature of the radiation sensitive layer, and 
the purpose for which the radiation 
sensitive member is to be used. For 
example, in the case where a lithographic 
printing plate is being produced, the water 
soluble layer must, as well as being an 
effective physical barrier to the 
contaminating material, also be such that it 
does not deleteriously affect either the 
image (e.g. by dissolving it or rendering it 
non-ink receptive or the non-image areas 
(e.g. by rendering them ink-receptive). Also 
it must be readily removable after the 
"burning-in" without the image and non- 
image areas being deleteriously affected. 
The foregoing examples of salts are 
particularly useful for use in the production 
of lithographic printing plates. They do 
not deleteriously affect the lithographic 
properties of the image and non-image 
areas and can be readily removed from the 
plate merely by wiping the plate with water. 
This can be effected whilst the plate is 
actually mounted on the printing press. 
Thus, after having been subjected to the 
burning-in step, the plate can be mounted 
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directly on the printing press without being 
returned to the plate-making room. Rinsing 
with water to remove the water soluble 
layer and desensitising with, e.g. gum 
5 arabic, is all that is then required to make 
the plate ready for printing. 

The following Examples illustrate the 
invention. 

Example 1. 

10 Four Aiympic positive-working, 
presensitised plates (denoted by references 
A to D) as supplied by the Howson- 
Algraphy Group of Vickers Limited and 
which have radiation-sensitive layers com- 

15 prising an orthoquinone diazide and a 
novolak resin were exposed under positive 
transparencies and developed with alkaline 
developer. (The word "Aiympic" is a Trade 
Mark). Plate A was desensitised with gum 

20 arabic in the usual way, inked up and used 
in an accelerated wear test to give an 
estimated 70,000 good copies. Plate B was 
heated after development, in an oven at 
250°C for ten minutes. It was then cooled 

25 and treated as Plate A. The non-image areas 
of the plate were found to accept ink easily 
as a result of contamination during the 
heating step. Plate C was treated as Plate B 
but after the heating was again thoroughly 

30 rubbed with alkaline developer to clean the 
non-image areas in the manner taught by 
British Specification No. 1,154,749. This 
plate, which is illustrative of a plate of the 
prior art, gave an estimated 150,000 good 

35 copies. In the case of Plate D, the positive 
transparency was in the form of a non- 
transparent area having a circular 
transparent area therein. Thus the 
developed plate included a circular non- 
40 image area. This plate was heated in the 
same way as Plates B and C except that a 
metal disc of smaller diameter than the non- 
image area was positioned in the centre of 
the non-image area. When the plate was 

45 inked it was found that the circular non- 
image area accepted ink to a marked degree 
except in that region where it had been 
covered by the metal disc. It was clear from 
the test on Plate D that contaminating 

50 material had been deposited on the non- 
image areas during heating and that this 
contamination can be prevented by 
shielding the non-image areas. 
Whilst solid preformed shields can be 

55 used in cases where the non-image areas are 
of simple shape, such shields would have to 
be excessively complicated in other cases. 

Example 2. 
An Aiympic plate was exposed and 
60 developed in the same way as the plates in 
Example 1 . The plate was then rinsed and 
wiped uniformly with a 45% solution of 
sodium dodecyl phenoxy benzene disul- 



phonate to form a layer of that salt on the 
plate. The plate was heated for ten minutes 65 
at 250°C, cooled, washed with water to 
remove the salt layer, desensitised and 
inked. There was no acceptance of ink on 
the non-image areas of the plate and the 
plate gave an estimated 150,000 good 70 
copies. 

Example 3. 
Example 2 was repeated except that the 
plate was wiped with a solution of a sodium 
salt of an alkylated naphthalene sulphonic 75 
acid and heated at 200°C for 15 minutes. 
There was no acceptance of ink on the non- 
image areas and the plate gave an estimated 
100,000 good copies. 

Example 4. go 
An Aiympic Gold positive working 
presensitised printing plate (Vickers 
Limited, Howson-Algraphy Group) was 
exposed under a positive transparency and 
developed with strongly alkaline developer, g 5 
rinsed with water and contacted with a 45% 
solution of a sodium salt of sulphonated 
alkyldiphenyl oxide to form a thin layer of 
that salt thereon. The plate was then heated 
in an electric oven at 230°C for 8 minutes, 90 
cooled, washed with water to remove the 
layer, desensitised and inked. There was no 
acceptance of ink on the non-image areas 
and the plate gave an estimated 100,000 
good copies on a heat-set web offset 95 
printing machine. An identical plate which 
had not been treated with the salt solution 
scummed badly as soon as printing com- 
menced. Vigorous cleaning prior to 
printing was necessary to prevent this 100 
scumming. 

Example 5. 
A mechanically grained P4 presensitised 
positive-working plate as supplied by Kalle 
AG was exposed through a positive trans- 105 
parency and developed with alkaline 
developer. After rinsing it was wiped with a 
25% solution of the disodium salt of 
t methylene dinaphthalene sulphonic acid 
and wiped dry thereby forming a layer of 110 
that salt on the plate. The plate was then 
heated at 180°C for 20 minutes rinsed, 
desensitised and inked. There was no 
acceptance of ink on the non-image areas 
and the plate gave an estimated 50,000 good 115 
copies. 

Example 6. 
Example 2 was repeated except that the 
plate was wiped with a 25% aqueous 
solution of sodium dodecyl benzene 120 
sulphonate. Heating was carried out at 
230°C for 10 minutes. Considerable diffi- 
culty was experienced in getting the image 
areas to accept ink but eventually the plate 
gave an estimated 150,000 good copies. 125 
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Example 7. 
Example 2 was repeated except that the 
plate was wiped with a 20% solution of 
hydrated lithium nitrate and was heated at 
5 200°C for ten minutes. There was no 
acceptance of ink on the non-image areas 
and the plate gave an estimated 100,000 
good copies. 

Example 8. 

10 A presensitised negative working plate 
comprising a grained sulphuric acid ano- 
dised aluminium substrate was coated with 
a polyvinyl cinnamate based material 
known as Kodak Photo Resist to form a 

15 layer of 0.5g/m 2 . The plate was exposed 
beneath a negative and developed with 2 
methoxyethyl acetate containing a small 
percentage of desensitising acid together 
with 15% surfactant. After development, 

zu the plate was rinsed clean and whilst still 
moist was treated with an emulsion re- 
inforcing lacquer containing a novolak 
resin. The plate was washed and treated 
with a 45% aqueous solution of a sodium 

25 dodecyl phenoxy benzene disulphonate to 
produce a thin layer of that salt on the plate. 
The plate was then heated for ten minutes 
at 250°C, cooled, washed with water to 
remove the layer, desensitised with gum 

30 arabic and placed on a printing press. No 
difficulty was experienced in obtaining 
good clean copies. 

Example 9. 
A sheet of photo-engraver's magnesium 

35 plate was cleaned and coated with aqueous 
polyvinyl alcohol) which had been light- 
sensitised by the addition of 10% 
ammonium dichromate. The resultant 
radiation-sensitive plate was exposed 

40 beneath a negative, developed with water 
and treated with dilute chromic acid to 
further cross-link the image material. 
Before the usual heating operation, a 45% 
aqueous solution of a sodium salt of sulph- 

45 onated alkyldiphenyl oxide was applied to 
the plate and dried down. No de-scumming 
with acidic gum containing fluids was 
necessary before the plate could be satis- 
factorily etched in a powderless etching 

50 machine. 

Example 10. 
A plate was prepared by coating a 
grained, anodised aluminium substrate with 
a composition comprising 2 parts of 4,4' 

55 diazidodiphenylamme and 10 parts of 
novolak resin dissolved in 88 parts of 
butanone. The resultant radiation sensitive 
plate was then exposed through a negative 
and developed with an alkaline solution. 

60 After rinsing the plate, it was wiped with a 
2.5% aqueous solution of a sodium salt of 
sulphonated alkyl diphenyl oxide and 



wiped div to form a layer of that salt on the 
plate. The plate was then heated for 10 
minutes at 250°C. After cooling, the plate 65 
was rinsed to remove the layer, desen- 
sitised and inked. There was no acceptance 
of ink on the non-image areas. 

Example 11. 
A grained and anodised aluminium sub- 70 
strate was coated with a proprietory light- 
sensitive solution of dichromated polyvinyl 
alcohol and dried. The resultant radiation- 
sensitive plate was exposed beneath a 
positive. The exposed plate was developed 75 
with water and dried. A printing image was 
formed by applying a thin layer of a resol/ 
epoxy resin lacquer. After drying the 
lacquer, the plate was wiped over with a 
45% aqueous solution of a sodium dodecyl 80 
phenoxy benzene disulphonate to form a 
layer of that salt on the plate. The plate was 
then heated at 200° C. for 2 minutes. The 
plate, when cool, was rinsed to remove the 
layer, desensitised and inked up. There was 85 
no acceptance of ink on the non-image 
areas during printing. An identical plate 
which was not treated with the salt solution 
before burning-in had to be vigorously 
cleaned to prevent the non-image areas 90 
accepting ink. 

Example 12. 
A silver chloride photosensitive layer on 
baryta-coated paper was exposed in a 
camera and the exposed negative and a 95 
suitable sheet of aluminium were then 
passed through a conventional apparatus 
used for the silver transfer process. The 
aluminium was separated from the negative 
and the surface thereof was desensitised 100 
with a customary fixing solution. Thereafter 
the image areas on the aluminium were 
evenly covered with a resol/epoxy resin 
reinforcing lacquer. The plate was 
completed by washing, drying, wiping with ^ 
a 45% aqueous solution of a sodium dodecyl 
phenoxy benzene disulphonate to form a 
layer of that salt thereon, heating at 200°C 
for 2 minutes, and washing to remove the 
layer. There was no acceptance of ink on HO 
the non-image areas during printing. An 
identical plate which was not treated with 
the salt solution had to be cleaned after the 
heating to prevent the non-image areas 
accepting ink. 115 

Example 13. 
Various proprietory plates, all of which 
are believed to include sensitive layers 
containing a novolak resin were exposed, 
developed and heated in accordance with 120 
the manufacturer's instructions. One 
sample of each was treated before heating, 
with a 45% aqueous solution of a sodium 
dodecyl phenoxy benzene disulphonate to 
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form a layer of that salt thereon and one 
sample of each was cleaned after heating as 
instructed by the manufacturers or in accor- 
dance with the teaching in British Patent 
5 Specification No. 1,154,749. It was found 
that there was no difference in the 
performance of the plates. 

The plates tested were as follows: Poly- 
chrome GAP; Enco P200; Rogers Posilith; 
10 Nicholson Instalith; Kalle P3, P4, P6 and 
P7; Ferrania Fl and Fuji SGP. (The words 
"Kalle", "Ferrania" and "Fuji" are Trade 
Marks.). 

WHAT WE CLAIM IS:— 
15 1. A method of processing a radiation- 
sensitive member which comprises a 
substrate coated with a radiation-sensitive 
layer, which method comprises 

(i) image-wise exposing the layer to 
20 radiation so that the layer includes radiation 

struck areas and non-radiation struck areas 
of differing solubility, 

(ii) developing the image-wise exposed 
layer to selectively remove the more soluble 

25 of the areas and reveal the substrate under- 
lying these areas, 

(iii) treating the member to provide a 
water soluble layer on the revealed sub- 
strate to prevent contaminants from con- 

30 tacting the revealed substrate, 

(iv) heating the less soluble of the areas 
remaining on the substrate after 
development, and 

(v) removing the water soluble layer. 

35 2. A method according to Claim 1, 
wherein the radiation-sensitive layer 
includes a resin. 

3. A method according to Claim 2 
wherein the resin is a novolak resin. 

40 4. A method according to claim 1, 2 or 3 
and comprising the additional step of 
applying a resinous reinforcing lacquer to 
the exposed and developed radiation- 
sensitive member prior to providing the 

45 water soluble layer on the revealed 
substrate. 

5. A method according to Claim 4 
wherein the resinous lacquer includes a 
mixture of a resol resin and an epoxy resin. 



6. A method according to Claim 4 50 
wherein the resinous lacquer includes a 
novolak resin. 

7. A method according to any one of 
Claims 1 to 6 wherein the radiation- 
sensitive layer comprises a quinone diazide. 55 

8. A method according to any one of the 

{receding Claims wherein the water soluble 
ayer is formed by applying to the member 
an aqueous solution of a salt to form a layer 
of the salt on the member. 60 

9. A method according to Claim 8 
wherein the salt is a sodium dodecyl 
phenoxy benzene disulphonate, a sodium 
salt of an alkylated naphthalene sulphonic 
acid, a disodium salt of methylene 65 
dinapthalene sulphonic acid, a sodium 
dodecyl benzene sulphonate, a sodium salt 

of sulphonated alkyldiphenyl oxide or 
lithium nitrate. 

10. A method according to any one of the 70 
preceding claims wherein the water soluble 
layer is removed by washing with water. 

1 1. A method in accordance with Claim 1 
substantially as hereinbefore described with 
reference to any one of Examples 2, 3 and 5 75 
to 7. 

12. A method in accordance with Claim 1 
substantially as hereinbefore described with 
reference to Example 4 or any one of 
Examples 8 to 13. 80 

13. A radiation-sensitive member 
whenever treated by the method claimed in 
any preceding claim. 

HASELTINE, LAKE & CO., 
Chartered Patent Agents, 

Hazlitt House, 
28, Southampton Buildings, 
Chancery Lane, 
London, WC2A 1AT, 

— also — 
Temple Gate House, 
Temple Gate, 
Bristol, BS1 6PT, 

— and — 
9, Park Square, 
Leeds LSI 2LH, 
Yorks, 



Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1078. 
PubUshed by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from 
which copies may be obtained. 



